
USER CMDS

SCOPE BUS

I-CH TLM

Q-CH TLM

/RESET

QCH SYMBOLS IN
G1 SYNCH
QCH SYMB CLK

INVERT G1 SYNCH
30 1'S SOURCE
spare
spare
spare

ENB CVR SEQUENCE

THIRTY-1s

DINT TEST CLOCK OUT
INTRLVR CKL OUT

DINT TEST DATA OUT
INTRLVR DATA OUT
READ_TAP_0

WRITE_DATA
READ_DATA

RAM

spare

NOTES:
1. All Resistances are in ohms 1/4 Watt 5%.
2. All Capacitances are in microfarads.
3. All Inductances are in microhenries.

Unless specified otherwise

ICH Tx DATA

QCH Tx DATA

QCH SYMB CLK

ICH SYMB CLK
QCH G1 CLK

ICH G1 CLK

ICH TX DATA
QCH TX DATA
XPNDR AUX CMDS

ICH XPNDR TLM

QCH XPNDR TLM
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BUS INTERFACE

SPUA10-1.SCH

D[0..7]

*RESET

*WR
/CS

ICH SIM DATA
QCH SIM DATA

QCH G1 CLOCK

QCH SYMBOLS

QCH B0-L DATA

SHU PRN CLK

INTERLEAVER

ICH G1 CLOCK

F/L USER CMDS

ICH SYMBOLS

ICH B0-L DATA

SCB[0..2]

CTRL[0..3]

SHU PNCODES

DB[0..7]

AB[0..7]

AB[8..15]

/WR

A[0..4]

Data Rate Generator

SPUA10-2.SCH

CMD SC OUTPUT

Q-CH BRG CLOCK

I-CH BRG CLOCK

CB-D[0..7]

PM

/WR

CTRL0

A[0..4]

0 0
1 1
2 2
3 3
4 4
5 5
6 6
7

R0
R1
R2

R0 R3
R1 R4

DB0 AB8 7 R2 R5
AB9 6 R3 R6

DB2 AB10 5 R4 R7
AB11 4 R5 R8

DB4 AB12 3 R6 R9
DB5 AB13 2 7 R7 R10
DB6 AB14 1 R8 R11
DB7 AB15 0 R9

R10
AB0 R11
AB1 L0 L0

*WR AB2 L1 L1
/CS AB3 L2 L2

AB4 L3 L3
AB5 L4 L4

SCB0 AB6 L5 L5
AB7 L6 L6

SCB1 *RESET L7 L7
L8 L8

SCB2 L9 L9
L10 L10
L11 L11

SCB[0..2]

CB-D0
CB-D1

CB-D2
CB-D3

CB-D4

CB-D7
CB-D5

CB-D6

CTRL2

CTRL3

DB3

DB1

CTRL1

CTRL0

+5V

+5V

+5V

-15V
+15V

+5V

+5V

+5V

J1

SMA

J2

SMA

P1C

C

C1
C2
C3
C4
C5
C6
C7
C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
C18
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32

P1B

B

B1
B2
B3
B4
B5
B6
B7
B8
B9

B10
B11
B12
B13
B14
B15
B16
B17
B18
B19
B20
B21
B22
B23
B24
B25
B26
B27
B28
B29
B30
B31
B32

P1A

A

A1
A2
A3
A4
A5
A6
A7
A8
A9

A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31
A32

U17

74F541

A1
2

A2
3

A3
4

A4
5

A5
6

A6
7

A7
8

A8
9

G1
1

G2
19

Y1
18

Y2
17

Y3
16

Y4
15

Y5
14

Y6
13

Y7
12

Y8
11

U25

74F541

A1
2

A2
3

A3
4

A4
5

A5
6

A6
7

A7
8

A8
9

G1
1

G2
19

Y1
18

Y2
17

Y3
16

Y4
15

Y5
14

Y6
13

Y7
12

Y8
11

U18

SW DIP-8

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

U24

INTERLEAVER

PAD_A1
A1

PAD-D11
D11

PAD-D10
D10

PAD_C11
C11

PAD_C7
C7

PAD_C6
C6

PAD_C5
C5

PAD_B9
B9

PAD_B8
B8

PAD_B6
B6

PAD_L1
L1

PAD_A10
A10

PAD_A9
A9

PAD_A8
A8

PAD_A7
A7

PAD_A6
A6

PAD_A5
A5

PAD_A4
A4

PAD_K9
K9

PAD_D2
D2

PAD_C1
C1

PAD_C2
C2

PAD_B1
B1

PAD_F9
F9

PAD_A3
A3

PAD_B3
B3

PAD_A2
A2

N_C
B2

DCKL
C10

PRB
B10

PRA
A11

SDI
B11

VPP
K2

MODE
E11

PAD_H11
H11

PAD_K10
K10

PAD_J10
J10

PAD_L11
L11

PAD_G9
G9

PAD_L10
L10

PAD_B4
B4

PAD_L9
L9

PAD_C11
C11

PAD_F11
F11

PAD_J2
J2

PAD_L8
L8

PAD_L7
L7

PAD_J6
J6

PAD_L5
L5

PAD_L4
L4

PAD_L3
L3

PAD_K3
K3

PAD_K1
K1

PAD_H2
H2

PAD_G1
G1

PAD_F3
F3

PAD_E1
E1

PAD_K8
K8

PAD_L6
L6

PAD_J7
J7

PAD_K6
K6

PAD_J5
J5

PAD_K4
K4

PAD_L2
L2

PAD_J1
J1

PAD_H1
H1

PAD_G3
G3

PAD_F2
F2

PAD_D1
D1

PAD_H10
H10

PAD_J11
J11

PAD_K11
K11

U23

CY7B134-35

A1R
41 A0R
42

A2R
40

A3R
39

A4R
38

A5R
37

A6R
36

A7R
35

A8R
34

A9R
33

A10R
44

A11R
45

OERB
43

R_WR
46

CERB
47

A0L
6

A1L
7

A2L
8

A3L
9

A4L
10

A5L
11

A6L
12

A7L
13

A8L
14

A9L
15

A10L
4

A11L
3

OELB
5

R_RL
2

CELB
1

IO_0R
25

IO_1R
26

IO_2R
27

IO_3R
28

IO_4R
29

IO_5R
30

IO_6R
31

IO_7R
32

IO_0L
16

IO_1L
17

IO_2L
18

IO_3L
19

IO_4L
20

IO_5L
21

IO_6L
22

IO_7L
23

J3

SMA

J4

SMA

TP1
TP2

TP3
TP4

TP5

U13A

74LS14

1 2

U13B

74LS14

3 4

TP6

C35

.1

C36

.1

C37

.1

C38

.1

C39

.1

C40

.1

C41

.1

C42

.1

R1
51

C34
10+

C32
10

+ C33
10

+

R3

4.7K

1
2
3
4
5
6
7
8
9
10

U26A

SN75123

A
1

B
2

C
3

D
4

E
5

F
6

Y
7

U26B

SN75123

A
10

B
11

C
12

D
13

E
14

F
15

Y
9

P2C

VME

1
C1

2
C2

3
C3

4
C4

5
C5

6
C6

7
C7

8
C8

9
C9

10
C10

11
C11

12
C12

13
C13

14
C14

15
C15

16
C16

17
C17

18
C18

19
C19

20
C20

21
C21

22
C22

23
C23

24
C24

25
C25

26
C26

27
C27

28
C28

29
C29

30
C30

31
C31

32
C32

P2A

VME

1
A1

2
A2

3
A3

4
A4

5
A5

6
A6

7
A7

8
A8

9
A9

10
A10

11
A11

12
A12

13
A13

14
A14

15
A15

16
A16

17
A17

18
A18

19
A19

20
A20

21
A21

22
A22

23
A23

24
A24

25
A25

26
A26

27
A27

28
A28

29
A29

30
A30

31
A31

32
A32

P2B

VME

1
B1

2
B2

3
B3

4
B4

5
B5

6
B6

7
B7

8
B8

9
B9

10
B10

11
B11

12
B12

13
B13

14
B14

15
B15

16
B16

17
B17

18
B18

19
B19

20
B20

21
B21

22
B22

23
B23

24
B24

25
B25

26
B26

27
B27

28
B28

29
B29

30
B30

31
B31

32
B32

U19 ACTEL1

A1
A1

A2
A2

A3
A3

A4
A4

A5
A5

A6
A6

A7
A7

A8
A8

A9
A9

A10
A10

/PRA
A11

B1
B1

NC
B2

B3
B3

B4
B4

V
C

C
B

5

B6
B6

G
N

D
B

7

B8
B8

B9
B9

/PRB
B10

SDI
B11

C1
C1

C2
C2

C5
C5

C6
C6

C7
C7

DCKL
C10

C11
C11

D1
D1

D2
D2

D10
D10

D11
D11

E1
E1

G
N

D
E

2

G
N

D
E

3

E9
E9

E10
E10

MODE
E11

V
C

C
F

1

F2
F2

F3
F3

I/O
F9

G
N

D
F

1
0

F11
F11

G1
G1 V

C
C

G
2

G3
G3

G9
G9

G
N

D
G

1
0

G11
G11

H1
H1

H2
H2

H3
H3

H9
H9

H10
H10

H11
H11

I1
I1

I2
I2

I9
I9

I10
I10

I11
I11

J1
J1

J2
J2

J5
J5

J6
J6

J7
J7

J10
J10

J11
J11

K1
K1

V
P

P
K

2

K3
K3

K4
K4

G
N

D
K

5

K6
K6

V
C

C
K

7

K8
K8

K9
K9

K10
K10

K11
K11

L1
L1

L2
L2

L3
L3

L4
L4

L5
L5

L6
L6

L7
L7

L8
L8

L9
L9

L10
L10

L11
L11



MODULE ADDR:
$A0

TO U29

TO U29 TO U29

TO U29 PIN#2

PIN#18,25 PIN#36,45

PIN#52

NOTES:
1. All Resistances are in ohms 1/4 Watt 5%.
2. All Capacitances are in microfarads.
3. All Inductances are in microhenries.

Unless specified otherwise
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A0
A1
A2
A3
A4
A5
A6
A7

DB0 D0 D0
DB1 D1 D1
DB2 D2 D2
DB3 D3 D3
DB4 D4 D4
DB5 D5 D5
DB6 D6 D6
DB7 D7 D7

SCB0

D0
D1
D2
D3
D4
D5
D6
D7

SCB1

D0
D1
D2
D3
D4
D5
D6
D7

SCB2

A6
A7

D0
D1
D2
D3
D4
D5
D6
D7

SCB[0..2]

A0
A1
A2
A3
A4
A5

AB0
AB1
AB2
AB3
AB4
AB5
AB6
AB7

AB8
AB9
AB12
AB13
AB14
AB15

CTRL0

CTRL1

CTRL2

CTRL3

+5V

+5V

+5V

+5V

+5V

+5V +5V

LED1
LED/5110-5V
GREEN

U14

74F251

D0
4

D1
3

D2
2

D3
1

D4
15

D5
14

D6
13

D7
12

A
11

B
10

C
9

G
7

W
6

Y
5

U15

74F251

D0
4

D1
3

D2
2

D3
1

D4
15

D5
14

D6
13

D7
12

A
11

B
10

C
9

G
7

W
6

Y
5

U16

74F251

D0
4

D1
3

D2
2

D3
1

D4
15

D5
14

D6
13

D7
12

A
11

B
10

C
9

G
7

W
6

Y
5

U3

74HC574

D1
2

D2
3

D3
4

D4
5

D5
6

D6
7

D7
8

D8
9

CLK
11

OC
1

Q1
19

Q2
18

Q3
17

Q4
16

Q5
15

Q6
14

Q7
13

Q8
12

U4

74HC574

D1
2

D2
3

D3
4

D4
5

D5
6

D6
7

D7
8

D8
9

CLK
11

OC
1

Q1
19

Q2
18

Q3
17

Q4
16

Q5
15

Q6
14

Q7
13

Q8
12

U2

74HC541

A1
2

A2
3

A3
4

A4
5

A5
6

A6
7

A7
8

A8
9

G1
1

G2
19

Y1
18

Y2
17

Y3
16

Y4
15

Y5
14

Y6
13

Y7
12

Y8
11

U10

STEL-1032

CLK0
5

LOAD0
66

STIM0
62

CLK1
1

LOAD1
67

STIM1
63

CLK2
65

LOAD2
68

STIM2
64

STLD
6

A0
8

A1
9

A2
11

A3
12

A4
13

A5
14

A6
15

A7
16

WRN
49

CSN
4

RESET
50

D0
53

D1
54

D2
55

D3
56

D4
57

D5
58

D6
59

D7
60

XOR012
17

XOR01
20

MIXCODE
21

EARLY
23

PUNCT
24

LATE
22

STSYNC
7

CODE0
31

EPOCH0
28

COUNT0
27

MODCOD0
30

LDSYNC0
46

REF15-0
29

CODE1
38

EPOCH1
33

COUNT1
32

MODCOD1
37

LDSYNC1
47

REF15-1
34

CODE2
43

EPOCH2
40

COUNT2
39

MODCOD2
42

LDSYNC2
48

REF15-2
41

TEST
61

U12

74F541

A1
2

A2
3

A3
4

A4
5

A5
6

A6
7

A7
8

A8
9

G1
1

G2
19

Y1
18

Y2
17

Y3
16

Y4
15

Y5
14

Y6
13

Y7
12

Y8
11

U9

16L8

I1
1

I2
2

I3
3

I4
4

I5
5

I6
6

I7
7

I8
8

I9
9

I10
11

O1
19

O2
18

O3
17

O4
16

O5
15

O6
14

O7
13

O8
12

U7

EP9748-150
PCA

IN
2

OUT
4

U8

16L8

I1
1

I2
2

I3
3

I4
4

I5
5

I6
6

I7
7

I8
8

I9
9

I10
11

O1
19

O2
18

O3
17

O4
16

O5
15

O6
14

O7
13

O8
12

U6

74F541

A1
2

A2
3

A3
4

A4
5

A5
6

A6
7

A7
8

A8
9

G1
1

G2
19

Y1
18

Y2
17

Y3
16

Y4
15

Y5
14

Y6
13

Y7
12

Y8
11

U5
LM555

TR
2

CV
5

Q
3

DIS
7

THR
6

R
4

U1

74F245

A1
2

A2
3

A3
4

A4
5

A5
6

A6
7

A7
8

A8
9

G
19

DIR
1

B1
18

B2
17

B3
16

B4
15

B5
14

B6
13

B7
12

B8
11

U13C

74LS14

5 6

U13F

74LS14

13 12

U13E

74LS14

11 10

U13D

74LS14

9 8

R2
470K

C5
0.1

C6
0.1

C7
0.1

C4
0.1

C2
0.1

C3
1

C1
0.1

SCB[0..2]

*RESET

*WR
/CS

ICH SIM DATA

QCH SIM DATA

D[0..7]

ICH SYMBOLS
QCH SYMBOLS

F/L USER CMDS

ICH B0-L DATA
QCH B0-L DATA

ICH G1 CLOCK
QCH G1 CLOCK

SHU PRN CLK
INTERLEAVER

SHU PNCODES

DB[0..7]

AB[0..7]

AB[8..15]

/WR

CTRL[0..3]

A[0..4]



+4 DBM

+4 DBM

ADJUST
OFFSET

DC

U32 PIN #67

U40 PIN #14

U32 PIN #52

U32 PIN #33

U32 PIN #18

NOTES:

1. All Resistances are in ohms 1/4 Watt 5%.
2. All Capacitances are in microfarads.
3. All Inductances are in microhenries.

Unless specified otherwise

ADJUST
OFFSET

DC
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D0
D1
D2
D3
D4
D5
D6
D7

A0
A1
A2
A3
A4

+5V

+5V

+5V

+5V

+5V

+15V

+5V

+5V

+5V

-5V

-15V

-5V

-5V

-15V

-5V

-5V

-5V

+5V

+5V

+5V

+5V

+5V

R4

7.5K

R5
20

L1
VK-200

R8
51

L2
VK-200

R7
51

R26

12K

R31
10K

R25
510

R24
51

R22
20

R21

7.5K

R23
51

R29
510

R28
10K

R14
510

R13
10K

R11
10K

R9

510

R16

100

R18

10K

R19

1K

R20

51

R27
100

R17
1K

U21B

74HC04

3 4

U21C

74HC04

5 6

U21D

74HC04

9 8

U21E

74HC04

11 10

U31

AD842N

-

+

4

5

6

3

1
3

1
1

10

U29

AD9696KN

+

-

+V

-V g

2

3

5 4 6

8

7

1
U28

LPFL
K&L, INC
4IL41-12.5/-P/P
Fc = 12 MHZ

1 2

U30

LPFL
K&L, INC
4IL41-12.5/-P/P
Fc = 12 MHZ

1 2

U22

AD9713

LENA
26

D0
11

D1
10

D2
9

D3
8

D4
7

D5
6

D6
5

D7
4

D8
3

D9
2

D10
1

D11
28

AMP IN
19

INT REF
20

-DV
12

-DV
21

IOUT
14

AG
13

IOUT
16

RSET
24

AMP OUT
18

REF IN
17

RG
22

-AV
15

-AV
25

U20

AD9713

LENA
26

D0
11

D1
10

D2
9

D3
8

D4
7

D5
6

D6
5

D7
4

D8
3

D9
2

D10
1

D11
28

AMP IN
19

INT REF
20

-DV
12

-DV
21

IOUT
14

AG
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IOUT
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RSET
24

AMP OUT
18

REF IN
17

RG
22

-AV
15

-AV
25

U21F

74HC04

13 12

U21A

74HC04

1 2

U11

Q2334 DDS

DAC1 B0
24

B1
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B2
22

B3
21

B4
20

B5
19

B6
16

B7
15

B8
14

B9
13

B10
12

B11
11

DAC1 STB
26

DAC2 B0
58

B1
57

B2
56

B3
55

B4
54

B5
53

B6
50

B7
49

B8
48

B9
47

B10
46

B11
45

DAC2 STB
60

SYSCLK1
35

HOPCLK1
34

MUX1 CLK
32

EXT MUX1
31

PM1 CLK
30

PM1 EXB0
29

PM1 EXB1
28

PM1 EXB2
27

SYSCLK2
1

HOPCLK2
68
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EXT MUX2
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PM2 CLK
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63

PM2 EXB1
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PM2 EXB2
61
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D1
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37

CS
36

R12
100

XTAL1

XTALOSC
DALE, INC

XO-43B
50.0 MHZ

OUT
8

G
7

V
1

4

CV
1

U27

AD9696KN

+

-

+V

-V g

2

3

5 4 6

8

7

1

R10 12K

C11
.1

C31
.1

C8
.1

C9
.1

C10
.1

C29
0.1

C30
0.1

C26

0.1

C25

0.1

C24

0.1

C23

0.1

C27
0.1

C28
0.1

C18

0.1

C17

0.1

C19
1

C20
0.1

C22
1

C21
0.1

C13

0.1

C14

0.1

C15

0.1

C16

0.1

C12

0.1

REG1
MC7905

VIN
2

VO
3

G
1

PM

I-CH BRG CLOCK

CMD SC OUTPUT

D[0..7]

A[0..4]

Q-CH BRG CLOCK

/WR

CTRL0


